







鑎貎 20016How to use X-12-ARIMA2000 when you must:     
A Case Study of Hojinkigyo-Tokei 
 
Naoto Kunitomo  




  We illustrate how to use the X-12-ARIMA program developed by the U. S. Census 
Bureau when you have to make seasonal  adjustment data at the statistical division of 
the central government.  As an i llustration we use the Hojinkigyo -Toukei, which is one 
of the major statistics including sales and investments data by corporate firms in Japan.  
We shall discuss reasonable ways to use and/or not to use the procedures available in 















































































































̌೥݄̑ʹमਖ਼ͨ͠ Version 0.2.7Ͱ͋ΔͷͰ͜͜Ͱ͸͜ΕΛ X-12-ARIMA(2000)
ͱݺͿ͜ͱʹ͢Δ͕ɺࠃ༑ (2001) ͸ಉ࣌ʹར༻ՄೳͱͳͬͨϚχϡΞϧʢ̎̌


















































































3 قઅௐ੔๏ʹؔ͢Δ౷ܭతํ๏ͷجຊʹ͍ͭͯ͸ྫ͑͹ߔޱɾמ԰ (1983) ͳͲΛࢀর͞Εͨ
͍ɻ


























































































มಈ͸ਪఆ͞ΕΔͷͰ X-12-ARIMA ๏ʹ͓͚Δ ARIMA Ϟσϧʹ͓͚Δ֬཰త












X-11 ๏΍ X-12-ARIMA ๏Ͱ͸ಛʹԿ΋ࢦఆ͠ͳ͚Ε͹7 ͱͯ͠͸৐๏తقઅௐ
੔͕ࢦఆ͞Ε͍ͯΔ͜ͱʹ஫ҙ͓ͯ͘͠ɻ·ͨɺX-12-ARIMA๏Ͱ͸ޙͰड़΂Δ
6 ͜ͷ෼ղ͸ http : //www.ism.ac.jp/ ∼ sato ্ͷ Web-Decomp Λར༻ͨ͠ɻࠓճͷใࠂͰ͸
ओͱͯ͠ Web-Decomp Λ༻͍ͯܥྻͷ੒෼෼ղͳͲΛߦͳͬͨɻ͜ͷϓϩάϥϜ Web-Decomp
ʹ͍ͭͯ͸̎અͰ؆୯ʹݴٴͨ͠ɻଞͷํ๏Ͱ෼ੳ͢Δ͜ͱ΋ෆՄೳͰ͸ͳ͍͕൥ࡶͰ͋Γɺͦ
Ε΄Ͳ݁Ռ͕มΘΒͳ͍ͷͰར༻͠ͳ͔ͬͨɻͳ͓ຊߘͰ͸ Decomp ʹ͓͚ΔΦϓγϣϯͷࢦఆ





































̍Ҏ্ (d + D>1) ͱͳΔ͜ͱ͕ࣗવͰ͋Γɺ·ͨಉ࣌ʹ֬ఆతͳτϨϯυ߲Λ








































قઅௐ੔๏ X-12-ARIMA ͷجຊతߏ଄ʹ͍ͭͯ͸ Findley et. al. (1998)͕ࣔ
͍ͯ͠ΔྲྀΕਤ (෇࿥ͷਤ 5-1 Λࢀর) ʹΑΓͦͷུ֓Λཁ໿͢Δ͜ͱ͕Ͱ͖Δɻ
͜ͷྲྀΕਤʹجͮ͘ͱ X-12-ARIMA ϓϩάϥϜʹΑΔقઅௐ੔ͷ۩ମతͳखଓ
͖͸͓͓Αͦ࣍ͷࡾͭͷεςοϓʹཁ໿͢Δ͜ͱ͕Ͱ͖Α͏ɻ





t , −H +1≤ t ≤ T +H} Λ࡞Γग़͢͜ͱ͕େ





(εςοϓ̎) ࣍ʹ༧ଌ஋ͱٯ༧ଌ஋ΛؚΉࣄલௐ੔͞Εͨܥྻ {Y ∗
t } ʹର͠վྑ
͞Εͨ X-11๏ͷܭࢉϓϩάϥϜʹΑΓقઅௐ੔Λߦ͍ɺقઅௐ੔ܥྻ {Y ∗∗
t , 1 ≤










Λઆ໌͓ͯ͘͠ɻ͍· 1 ࣍ݩͷ࣌ܥྻσʔλΛੜ੒͢Δ֬཰ม਺ͷ૊ (཭ࢄ࣌ؒ











10 ͜ͷ X-12-ARIMA ϓϩάϥϜͰ͸͜͜Ͱ؆ܿʹड़΂ͨखଓ͖ͷଞʹ΋৭ʑͳΦϓγϣϯΛ
ར༻͢Δ͜ͱʹΑΓ༷ʑͳ౷ܭతղੳΛߦͳ͏͜ͱ͕ՄೳͰ͋Δɻৄ͘͠͸ X-12-ARIMA Ϛχϡ
Ξϧ (U.S.Census Bureau (2000)) ຢ͸ࠃ༑ (2001) Λࢀর͞Ε͍ͨɻ
12ͨͩ࣌͠ܥྻytʹରͯ͠ϥά(஗Ε)ه߸B ͸࣌ܥྻ(Byt = yt−1) ΛରԠͤ͞Δૢ
࡞Ͱఆٛ͢Δ11 ɻقઅपظΛද͢ s =( 4͋Δ͍͸ 12), ܎਺ͷ࣍਺ p,d,q,P,D,Q
͸͋Β͔͡ΊܾΊΒΕͨඇෛ੔਺ΛͱΔ΋ͷͱ͠Α͏ɻ·ͨ z ʹ͍ͭͯͷଟ߲ࣜ
φp(z)=1− φ1z ···−φpzp ,Φp(z)=1− Φ1z ···−ΦpzP ,θ q(z)=1− θ1z ···−
θqzq ,ΘQ(z)=1− Θ1z ···−ΘQzQ ͸ಛੑଟ߲ࣜͱݺ͹Ε͍ͯΔɻ͕ͨͬͯ͠ɺ
Φ(Bs),Θ(Bs) ͸࡞༻ૉ Bs (Bsyt = yt−s)ͷଟ߲ࣜͰ͋Δɻ͞Βʹβi (i =1 ,···,r),
φi (i =1 ,···,p), Φi (i =1 ,···,P),θ i (i =1 ,···,q), Θi (i =1 ,···,Q) ͸ར༻Մ
ೳͳ࣌ܥྻσʔλ͔Β౷ܭతʹਪఆ͢Δະ஌฼਺Ͱ͋Δɻ͜͜Ͱޡ߲ࠩ {at}͸ظ
଴஋θϩ, ෼ࢄ σ2 (σ͸ະ஌฼਺ͱ͢Δ) Ͱ͋Γɺ࣌ࠁ t ʹ͍ͭͯޓ͍ʹಠཱͳ֬
཰ม਺ྻͱԾఆ͞ΕΔɻ
͜ͷ্ࣜͰදݱ͞ΕΔRegARIMA Ϟσϧ͸౷ܭϞσϧͱͯ͠͸ઢܗճؼ(lin-
ear regression) Ϟσϧͱقઅ ARIMA(࣌ܥྻ) Ϟσϧͷࠞ߹ܕ౷ܭత࣌ܥྻϞσ
ϧͷҰͭͱͯ͠ཧղ͞ΕΔɽ͜͜Ͱ༻͍͍ͯΔARIMAϞσϧ͸قઅੑΛؚΜͰ
͍ΔͷͰقઅ(seasonal)ARIMA Ϟσϧͱ΋ݺ͹Ε͍ͯΔɻ͜ͷࣜ (4.1)ʹ͓͍ͯ






















ͱද͢ͱ͖ʹ wr ͱ wt (r<t ) ͷ૬ؔ͸࣌ؒࠩ |t − r| ͕େ͖͘ͳΔͱͱ΋ʹٸ଎
11 ಉ༷ʹͯ͠ྫ͑͹஗Ε (ϥά) ͷೋ৐͸ B2yt = B(Byt)=B(yt−1)=yt−2 Λҙຯ͍ͯ͠Δɻ
·ͨ (1 − Bs)yt = yt − yt−s Λҙຯ͢Δɻ
13ʹখ͘͞ͳΔऑ૬ؔΛ࣋ͭ࣌ܥྻͰ͋Δ͜ͱΛҙຯ͍ͯ͠Δɻ͕ͨͬͯ͠ద౰ͳ
֊ࠩd ͱD Λબ୒͢Δඞཁ͕͋Δɻ౷ܭత࣌ܥྻ෼ੳʹ͓͚ΔϘοΫεɾδΣϯ
ΩϯζɾΞϓϩʔνͰ͸ඪຊࣗݾ૬ؔؔ਺ (autocorrelation functionɺུͯ͠ acf)









stochastic processes) ͷ࣮ݱ஋ͱݟͳ͢ͷ͸ࠔ೉ͳͷͰ d + D ≥ 1 ͱ͢Δඞཁ














ͦ͜Ͱผͷબ୒ج४ͱͯ͠͸੺஑৘ใྔج४14 (Akaike’s Information Crite-
rionɺུͯ͠ AIC) Λ༻͍ͯɺAIC ࠷খԽͷج४ʹΑΓ̧̖࣍਺ɺ̢̖࣍਺ɺق
અ̧̖࣍਺ɺقઅ̢̖࣍਺ͳͲΛܾఆ͢Δ͜ͱ͕ߟ͑ΒΕΔɻ͜͜Ͱ AIC ࠷খԽ
ج४ͱ͸ AIC ஋Λ࠷খʹ͢ΔΑ͏ʹ࣍਺Λબ୒͢Δ͜ͱΛҙຯ͢Δ͕ɺ͜Ε·
12 s ࣍฼ࣗݾ૬ؔؔ਺ͱ͸ γ(s)=E[(yt − µ)(yt−s − µ)] Ͱ༩͑ΒΕΔɻ͜͜Ͱ s ͸೚ҙͷ੔਺





14 ͜ͷج४ʹ͍ͭͯͷৄ͍ٞ͠࿦͸ Akaike(1973) ·ͨ͸੺஑ (1989) Λࢀর͞Ε͍ͨɻ
14ද 1ɿARIMA Ϟσϧީิ
Ϟσϧ 1 (0,1,1) (0,1,1)4
Ϟσϧ 2 (1,1,0) (0,1,1)4
Ϟσϧ 3 (1,1,1) (0,1,1)4
Ϟσϧ 4 (2,1,0) (0,1,1)4
Ϟσϧ 5 (0,1,2) (0,1,1)4
Ϟσϧ 6 (2,1,1) (0,1,1)4
Ϟσϧ 7 (1,1,2) (0,1,1)4
Ϟσϧ 8 (2,1,2) (0,1,1)4
ද̎ɿ̖̞̘෼ੳ݁Ռ
(1) ܦৗརӹ






















15 ෳࡶͳ ARIMA Ϟσϧʹ͓͍ͯࣗݾճؼ (AR) ෦෼ͱҠಈฏۉ (MA) ෦෼ʹڞ௨͢ΔҼࢠ͕
ଘࡏ͢Δ৔߹ʹ͸Ϟσϧͷࣝผ͕ࠔ೉ͱͳΓϞσϧਪఆ͕ෆ҆ఆʹͳΔ͜ͱ͕஌ΒΕ͍ͯΔɻ
15(2) ച্ߴ
































1979ୈ࢛̐൒ظ ୈ 2 ࣍ΦΠϧγϣ οΫ
1983ୈ࢛̎൒ظ αϯϓϦϯάͷมߋ̍
1989ୈ 1 ࢛൒ظ ফඅ੫̍









͔͠͠ͳ͕Β X-12-ARIMA ϓϩάϥϜͰ༻ҙ͞Ε͍ͯΔίϚϯυ regres-




























ϧͰ͸ඇఆৗ࣌ܥྻ (non-stationary time series) ʹ͓͚ΔมԽ఺ (change point)




























































18 ߴԬ (2000) ͸ϐϦΦυάϥϜղੳʹ͓͚Δ༵೔ޮՌͷݕग़๏ͱͦͷ໰୊఺Λղઆ͍ͯ͠Δɻ




































20 X-12-ARIMA ๏Ͱͷ ARIMA ϞσϧͰ͸ d=D=1 ʹ੍ݶͨ͠ͷͰ DECOMP ͷτϨϯυ࣍
਺Λ̎ʹ੍ݶͨ͠ͷ͸ࣗવͰ͋Ζ͏ɻ࣮ࡍɺAIC ج४Ͱ΋͜ͷબ୒͕ࢧ࣋͞Εͨɻ༵೔ޮՌ͸
X-12-ARIMA ๏ʹΑΔ஋ͱͷൺ্ֱͰ༻͍ͨɻ
20ച্ߴܥྻʹ͍ͭͯ͸ X-12-ARIMA ๏ʹΑΔقઅௐ੔ͷਪఆ݁ՌΛਤ2-3 ʹ
͓͍ࣔͯͨ͠ɻX-12-ARIMA๏ͷઃఆ͸ܦৗརӹܥྻͱಉ༷Ͱ͋Δ͕ɺ༵೔ޮՌ
͕͋·Γ༗ҙʹݕग़͞Εͳ͔ͬͨͷͰ༵೔ௐ੔͸શ͘ߦͳΘͳ͔ͬͨɻਤ 2-4(a)






























































































͜͜Ͱ X-11 ๏Λ X-11 ๏ͷܭࢉϓϩάϥϜΛσϑΥϧτબ୒Ͱར༻͢Δ৔߹
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ㄹ
㠷
†
ㆁ
怠
㎌
ㄹ
㠸
†
ㆁ
怠
㎌
ㄹ
㠹
†
ㆁ
怠
㎌
ㄹ
㤰
†
ㆁ
怠
㎌
ㄹ
㤱
†
ㆁ
怠
㎌
ㄹ
㤲
†
ㆁ
怠
㎌
ㄹ
㤳
†
ㆁ
怠
㎌
ㄹ
㤴
†
ㆁ
怠
㎌
ㄹ
㤵
†
ㆁ
怠
㎌
ㄹ
㤶
†
ㆁ
怠
㎌
ㄹ
㤷
†
ㆁ
怠
㎌
ㄹ
㤸
†
ㆁ
怠
㎌
ㄹ
㤹
†
ㆁ
怠
㎌
㈰
〰
†
ㆁ
怠
㎌遽ㄭ㐠豯迭鞘襶腅譇郟銲邮鉬苌酏諺铤
ⴰ⸲
ⴰ⸲
ⴰ⸱
ⴰ⸱
ⴰ⸰
〮〵
〮
〮ㄵ
〮
〮㈵
ㄹ
㤰
†
ㆁ
怠
㎌
ㄹ
㤰
†
㞁
怠
㦌
ㄹ
㤱
†
ㆁ
怠
㎌
ㄹ
㤱
†
㞁
怠
㦌
ㄹ
㤲
†
ㆁ
怠
㎌
ㄹ
㤲
†
㞁
怠
㦌
ㄹ
㤳
†
ㆁ
怠
㎌
ㄹ
㤳
†
㞁
怠
㦌
ㄹ
㤴
†
ㆁ
怠
㎌
ㄹ
㤴
†
㞁
怠
㦌
ㄹ
㤵
†
ㆁ
怠
㎌
ㄹ
㤵
†
㞁
怠
㦌
ㄹ
㤶
†
ㆁ
怠
㎌
ㄹ
㤶
†
㞁
怠
㦌
ㄹ
㤷
†
ㆁ
怠
㎌
ㄹ
㤷
†
㞁
怠
㦌
ㄹ
㤸
†
ㆁ
怠
㎌
ㄹ
㤸
†
㞁
怠
㦌
ㄹ
㤹
†
ㆁ
怠
㎌
ㄹ
㤹
†
㞁
怠
㦌
㈰
〰
†
ㆁ
怠
㎌
砭ㄲ
砭ㄱ
摥捯浰
遽㈭㐠钄迣趂腅譇郟銲邮鉬苌酏諺铤
ⴰ⸰
ⴰ⸰
ⴰ⸰
ⴰ⸰
ⴰ⸰
〮〱
〮〲
〮〳
〮〴
ㄹ
㤰
†
ㆁ
怠
㎌
ㄹ
㤰
†
㞁
怠
㦌
ㄹ
㤱
†
ㆁ
怠
㎌
ㄹ
㤱
†
㞁
怠
㦌
ㄹ
㤲
†
ㆁ
怠
㎌
ㄹ
㤲
†
㞁
怠
㦌
ㄹ
㤳
†
ㆁ
怠
㎌
ㄹ
㤳
†
㞁
怠
㦌
ㄹ
㤴
†
ㆁ
怠
㎌
ㄹ
㤴
†
㞁
怠
㦌
ㄹ
㤵
†
ㆁ
怠
㎌
ㄹ
㤵
†
㞁
怠
㦌
ㄹ
㤶
†
ㆁ
怠
㎌
ㄹ
㤶
†
㞁
怠
㦌
ㄹ
㤷
†
ㆁ
怠
㎌
ㄹ
㤷
†
㞁
怠
㦌
ㄹ
㤸
†
ㆁ
怠
㎌
ㄹ
㤸
†
㞁
怠
㦌
ㄹ
㤹
†
ㆁ
怠
㎌
ㄹ
㤹
†
㞁
怠
㦌
㈰
〰
†
ㆁ
怠
㎌
䑥捯浰
堭ㄱ
堭ㄲ遽㌭㐠郝铵鎊躑腅譇郟銲邮鉬苌酏諺铤
ⴰ⸱
ⴰ⸰
ⴰ⸰
ⴰ⸰
ⴰ⸰
〮〲
〮〴
〮〶
〮〸
ㄹ
㤰
†
ㆁ
怠
㎌
ㄹ
㤰
†
㞁
怠
㦌
ㄹ
㤱
†
ㆁ
怠
㎌
ㄹ
㤱
†
㞁
怠
㦌
ㄹ
㤲
†
ㆁ
怠
㎌
ㄹ
㤲
†
㞁
怠
㦌
ㄹ
㤳
†
ㆁ
怠
㎌
ㄹ
㤳
†
㞁
怠
㦌
ㄹ
㤴
†
ㆁ
怠
㎌
ㄹ
㤴
†
㞁
怠
㦌
ㄹ
㤵
†
ㆁ
怠
㎌
ㄹ
㤵
†
㞁
怠
㦌
ㄹ
㤶
†
ㆁ
怠
㎌
ㄹ
㤶
†
㞁
怠
㦌
ㄹ
㤷
†
ㆁ
怠
㎌
ㄹ
㤷
†
㞁
怠
㦌
ㄹ
㤸
†
ㆁ
怠
㎌
ㄹ
㤸
†
㞁
怠
㦌
ㄹ
㤹
†
ㆁ
怠
㎌
ㄹ
㤹
†
㞁
怠
㦌
㈰
〰
†
ㆁ
怠
㎌
䑥捯浰
堭ㄱ
堭ㄲ